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Alloye of this type have good mecharical properties and are supsricr to dur-
alminum in that respect. Howsver, they exhibit interorysiclline oracking which,
as showvn by 1ho o7ampls of brass, is ot a phenamsnon eatirely limitsd to aliminum
alloye. Upon ariificial agsing, duralvminum ocrrodes alung ths grain doundaries.
Application of & tsnaile stxess does not maks the alloy sensitive %o corroeion
cracking, but caly praEctes corrosion to en lneigaifioant degrse. On the other
hand, an alloy of the type Al-Zn-Ng does not shov intercryetalline corrosiocn,
while & tensile etrain drings sbout carrosicn sracking. Althof (3) ascrihes cor-
rosion undor strees primarily to the separation of intermetallic compounds aleng
ihs grain boundaries and the oreation of temsile stxain. In the caso of dur-
slwminum, corrosion takes place in the ubsence of an epplied siress, because the
alloy ie in an "active state,” while alloys which carrods only wmder sirein de-
come active aa a result of tho application of stresg. Thus, higkly disperaed
interorystalline dsposits on the grain houndary usually occur in slloys which
are gensitive to corrosion under stress.

It has been eatablished, up to the date of the wotsnt investigation, that
the best machanical properties are shown by 2lloyo in which the intermetallic
oompound MgZap serves as the hardening pbase. The deatruction of this compound
drings about corrosion oracking. £imilarly, intercrysialline ccrrosion of dur-
aluminum is caueed by the destructicn of deposited CuAl, rather then the "active
stato” assumed by Althof,

STATE NAVY
ARRY Al i X1 re! i1 |

Sanitized Copy Approved for Release 2011/10/12 : CIA-RDP80-00809A000600280040-6

,...'




e
: LY L ey, B
3 % .. . .

Sanitized Co

BR

y Aproved for Release 2011/10/12 : CIA-RDP80-00809A000600280040-6

50X1-HUM

To clarify the conditions which wderliie the corrosion of MgZn,, the experi.
avi il e lion Ua UL Ve uuuss poiisning 1% .4 corroding solution was chogen (6}
Polishing changes the electrods potential of by 567 mV in 3-pevoens Nell ae
ceapared with 68 mV for purs Mg or Zn. This incréase of potential can be explained
28 follova. The purface of the alloy efter it has been expoged to the solution
probobly consiste of atams of zine enly; the megnesiun has been dlseclved from the
surface. FPolishing viposss the magncsiwm. This dissolres rather rapidly in con-
tact with 2ino, becsuaos micro-couples are formed., More magner um tkan zinc goes
into solution In the initial stege of the expariment, as shown Ly analytical data.

Further insight into the yrosoes of corvosion ctudied here couid be gained
by mezsuring the current etrengih mreduced by the couples MgZo, /g (1), Zn/wg (11},
and MaZnofZa (III) in 3-percent HaCl snd plettirg the current strength agsingt
time. I gave Smh, first falling, thea remaining congtant at the level of approxi-
imately 3mA for 20 hours, thun rising again. IT, starting at TwA, dropped in 15
minutes to O.feA dus to polarizaticm and remsined on that Low lpvel. IIT, initially
4,5mA, dropped in 5 minutes to ~C.lmh, the scnstsnt value rstaiped during the rest
f the time of the experiment (40 howra). To underatand this eeries of results,
one must beer in mind that the hydrogea overvoltage is mvok lowsr on the gzine inm I
than on the pure rolled zinc electrode in I, Auother sxplanation of the high
current with I would be the greatly increarsd surface of the zinc famed fram

MgZo, .

In another geries of oxperimasis the corrosion resistance of Mg2n,, short-
oirouited llg/Zu, ad & Mg/Zn pair las direct contast is compared., The re-
sulis are ghown in the drawing ﬁpmﬁed s Trom which the inkibiting action of
Zn in (in the absence of polishing) is apparent. The scrresponding resulte
for CrAl, (obtained in earlier experiments) are also shown. The egsential differ-
ence in the behavior of the two intsrmetallic campounds can be seen clearly from
the draving,

e §

Ir MgZn, ccrrodes less readily <chan CnAla, ¥y should Al-Zn-Mg be especielly
sensitive to corrosion in the presence of tensile strain? Apparently the orystal
lattive of MgZnp 1s particularly eanily distorted by a wmechanical stroes, so that
the magnewium becomes susceptidble to electrochemical action. In the prosess of
corrosion, the tinc acta as a cathode and the alumipum, vhich 18 a particularly
=oak cathode, does not have much influsnce on the process. Heat treatmert, me.
chanlcal working, and addition of other elements w111 break up the continuiiy of
the interorystalline deposit beiween the grains and thereby reduce corrosion.

Gorrosion of intermetallic compounds (MgZn,,, CuAl_ and AlMg, in the case
%r élline‘%grrgs

of electron metal) has a dominant effect in interorys ion and corromion
cracking.

BIBLIOGRAPHY
1. P.YYa, SirQar and M. I. Zamotorin, Z. Anorg. u. allgem. Chemie,, 213, 8.
3717, 1933. '
2. Dix, Metals Technclogy, Vol VII, No 4, 1940,
™ 3.  Al*hof, Inftfalrtfo-shung, Yol XV, Ro 60, 82, 1938.
4 A, I. Colubev, Zhurn IFiz Ehim, Vol IXII, No 5, 1948.
5« Te. M. Zaretekly, Doxlady Ak Nauk 886R, Vol IVIII, No 1, Vol LVIII, No b, 19h7.
6. G.B. Xlark snd G. V. Akimov, Doklady Ak Fauk SSSR, Vol XIX, p 798, 19k,

B P heo -y

L.

¥ Sanitized Copy Approved for Release 2011/10/12 : CIA-RDP80-00809A000600280040-6




Sanitized Coy Approved for Rele

[Figure follous]

ase 201

4,

NOBEinryrsgs
v Hi 8

CHr IR
CONTIDRNTIAL

%

Cn

N7/
'z
BN

23

[a]

1/10/12 - CI-RDP8-00809A006002800406

50X1-HUM

60 §

s0 {

3
)
Q]
F
®

Y

N

1
ANy m

Ts . Ge Vo Rxinov, Theory and Methods In S4wdins nf Ormwaninrc. af MosnTa -t 10103
by Acad Soi UBER, 1905, T

Sanitized Copy Approved for Release 2011/10/12 : CIA-RDP80-00809A000600280040-6




